Study of the influence of aquaculture on microbial diversity in sediments is important for the structural and functional assessment of coastal ecosystems. In this paper, sediments in three sites were investigated in July 2011: a control or check site ( CK ) , an intersection site 6-8 km from the aquaculture site ( IS ) , and a cage culture site ( AC ) . As the physicochemical background showed, total organic carbon in those three sites was different. Several physiochemical factors ( T, pH, Eh and SO 2-4 ) were analyzed. The temperatures of sediments in Xiangshan Bay decreased with depth, but remained between 23. 0-26. 5 益 in the upper 55 cm layer. The pH of sediments was slightly alkaline, but was elevated slightly in the AC site, although all of the sediments had pH values of 7. 6-7. 9. The effect of aquaculture on SO [2] [3] [4] was not significant. However, as expected, the measurement of Eh showed sediment in the CK site had the highest oxidation鄄 reduction potential. Following with physiochemical analysis, the structure and diversity of bacterial communities in sediments from Xiangshan Bay were analyzed by Terminal Restriction Fragment Length Polymorphism ( T鄄RFLP ) analysis and cloning / sequencing. Total nucleic acids was extracted from the sediment core. T鄄RFLP analysis was conducted after amplification of the bacterial 16S rRNA partial gene using a fluorescent primer pair 27鄄FAM / 907R and digestion by Msp I ( C^CGG) . A bacterial 16S rRNA partial gene clone library was constructed using DNA extracted from the upper 5 cm sediment layer of the CK region, and the phylogenic relationships were analyzed using the neighbor鄄joining method in ARB software. Our results revealed sediments from Xiangshan Bay had a highly diverse bacterial community, mainly including Proteobacteria, Firmicutes, Gemmatimonadetes, Actinobacteria, Thermomicrobia, Nitrospirae, Acidobacteria, Fusobacteria, Bacteroidetes, Planctomycetes and OP11. Thermomicrobia was the most abundant group in all sediments and layers, while the abundance of Proteobacteria was elevated in the surface layer of the CK site, making up as much as 23. 7% of the clone library. The diversity index H忆 is an effective method of assessing microbial diversity. In this study, the diversity index H忆 was calculated based on T鄄RFLP relative abundance results. Generally, the bacterial diversity indices were CK > IS > AC.
Surface layer sediments in the CK site showed the highest bacterial diversity ( H忆 = 3. 83依0. 01) . The lowest diversity ( H忆 = 3. 01依0. 27) was in the 50-55 cm deep sediment in the AC site. The evenness indices were stable in the CK site ( around 0. 93) , but also decreased in the AC site, especially in deeper layers. In the IS site, both diversity indices and evenness indices were intermediate between the CK and AC sites indicating the cage culture not only changed Eh and pH in sediments in Xiangshan Bay, but also decreased their bacterial diversity and changed the structure of the bacterial community. The bacterial community of coastal sediments was changing from a stable, highly diverse structure to an unstable structure with low diversity. Human activity such as aquaculture imports large amounts of organic matter, which not only modifies natural conditions but also leads to systemic simplification of the bacterial ecosystem. Sustainable and environmental friendly aquaculture methods should be searched for and found.
Key Words: bacteria; cage culture; sediment; T鄄RFLP 随着世界人口的增长和捕捞渔业的日渐枯竭,水产养殖业快速发展,已成为人类蛋白质的重要来源之一。 网箱养殖作为一种高度集约化的养殖模式,具有高产、高效益等特点 [1] 。 但与此同时,大量养殖废物的输出,
物多样性,影响了微生物群落的组成和分布,进而扰乱了微生物的生态功能 [10] 。 Caruso 等发现地中海区域的 渔场在存在前后,水体中异养细菌的密度变化不大,而沉积物中异养细菌的密度则显著增加 [11] ,表明养殖活 动对近海环境中微生物的分布存在显著影响。 养殖活动对海洋环境中微生物群落的改变反过来对人类的健 
